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. Problem n om ber 



[20 Marks] 



CUI> ' mal t[le ^nvative of the logistic function of 
expressed in terms of its own cutout th„«. & - 



[2 Marks] 



S> ' Slem ° UtpW WaS roHeC[ed a sensor wording to tire function A 
l ~ °* w hene h and / arc the sen; 

!rjti 3 >' stern *>v approximating f; 
lour (4) samples, with i Rz sar 
your knowledge about the ANN 



J s required to model 
£3. If only the first 
system m ode using 

[10 Marka] 



A robl sm Ei timber 



}22 Marks } 



■Jciaj iViccmtocb-PittS model, 
give ab ort notes about their functi 



, n. Cell bodv, 

h Axon, , 

iv. Synapse 

[8 Marks] 

^ by local and global minima? When does this case emerge? Explain with 

[4 Marks] 




Pj'Pblciis flmnhsr 



120 Marks] 



. T ; ‘ UfiWI,nm 10 «** the weights vector that 

' ed ; ™ rS . (M3E) wh “ inputs and output voc^ 

wt condition must hold for this to bo a valid solution? 

[10 Marks] 

ogica! Exdusive-OR function of two inputs with orlv one 

on yo ur answer, design a two-input XOR function. 

[10 Marks] 



Frflhkm n timfW 



single output unit 

[3 MarkjsJ 



x J uy trie equation z^a v . + bx 

2T* 0 "f * "* C ° n3tMt Coefficie ™i <** * is the model output 
C mStrlmlem mcdef -sing steepest-deseent algorithm with I 

samples of the inputs, output, and the initial weights arc 

T T 

tl > a nd [2 -!] , respectively, 

ANN using: 

training algorithm (Calculate for only 1 
-training algorithm (Calculate for only 



[10 Marks] 
[10 Marks] 
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owing questions 



Y0U Way USC Z ' transfo ™ «b] e given in page 2) 



Problem 



cmiwa, 

a) Tor the following discrete-time system 



(4 Marks) 



wine system is 
Uvar or nonlinear 
i rt invariant or shift variant 

oner *y ofthefoUowing discrete-times 






J»»Bberi2I _ qp Marl 

i ‘ 1Dd Z ' tratisfor!11 ;tt!d ROC for the follow 



mg sequence 
lor n =0 and even ii 
tor n = odd integers 



e in vers 



transform of 



Problem 

Consider th 



m&ksru I _. asM.A 

- discrete-time sequence 



sketch 



Determine the 
response 



range of values 



for which the LTI 



is stable. 

c >' ^ srnii rte 4 -pc. >i nt DFT o f th & 003 

F 1 ot rhe allowing sequence 

x(ri) z- /j 2. 
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ns 

a ' COmPme * e drcu,ar solution of the following two sequences 

*.(»)- jf.1,2,1}. * 2 (h) = |l, 2,3,4-j 

b) ° btai " fhe 8 ‘P° int FF J -»IT of the following sequence 

*('0 = {|.U,l.o,i,u} 

SjftlS the C0ITesF ° ndin g signal fl„, 

P racKofsll the intermediate quantities by putting them on the di 



Draw 

0.) Direct fbnn-I structure 
00 Parallel form 



structure via first order sc 

^blMiroberjgj m Markg 

f^ gn f ™ ana '° g l0W P ass Butterworth filter with 
T ciii at 20 radsans/seeond, Tire attenuation ,h 
beyond 30 radi, 



ans. second 



lughpass Buttervvorth filter of < 
lhe corresponding digital filter 
0,01 second. 



and cutoff frequency of 50 Hz. 
ar transformation with sampling 

(f.0 Marks) 



GOOD LUCK 
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Final Exam 



Answer Four Questions; 




L The schematic diagram of a servomechanism is given in the figure shown 
below. The system constants are as follows: 

Synchro sensitivity, K s — 1 volt/deg. 

A mp li ft e r ga in, Ka ~ 20 vo J v0lt 

Motor tor q ue co nslant, K,: = 1 0 ‘ H . m.‘ volt 

Load inertia, Jo = 1 SxtO s g.m2 

Viscous friction, ft = L*u.) 5 Nm/rad/soc 

Tachometer const., K t -0.2 volt/ra d/sec 
Motor inertia and friction arc assumed to be negligible. 



>ynehro 
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Fig. 2 



a) Find the value of < assuming that the tachometer is disconnected. Determine 
also the steady-state error corresponding to an input velocity of 1 rad/ sec. 

b) Determine f when the tachometer is included as part of the system. 

e) The tachometer is now removed and the amplifier is i op need by a 
proportional Plus integral amplifier whose output voltage is given by 
y+~K A .e*K A \edt , compare the steady-state behavior of the system with 

that of. part (a). 



Amplitude in 
dh 




a) 



► 



-fittdltfdeu 



6. Consider a unity feedback ay stem with an open-loop transfer function of 



s(s i- l)(.s H- 4) 

The system is Lo be compensated according to the following design 
specifications : 

Da m p mg rat i o, g ~ 0 . 5 , 

Natural frequency, a> tt = 2 rad/sec. 

Design a suitable compensator for this system such that it achieves die above 
design requirements . 
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Final Exam 



a noiwr Fou r Questions - 

! . The schematic diagram of a servomechanism is ^ in the figure shown 
below. The system constants are as toJJows. 

Synchro sensitivity, fQ - 1 
Amplifier gain. Ka “2°voWvi * 

Motor torque constant, K s =-10 ' N. in/ volt 

Load inertia, J, . = ' -5x10--’ g.m2 

Viscous friction, ft. = N “' rad,See 

Tachometer const., K, = 0.2 volt/rad, sec 
- Motor inertia and friction are assumed to be negligible 
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a) Fi „d the value of ( assuming that the tachometer is discouriected^Demrrnuie 

’ 1 the steadv-stare error corresponding to an inpnt ve oc y 0 ^u. 

W Determine £ when the tachometer is by a 

c) ^ * is given l ;;; 

^ . l ** ** -««*«** » r tbe ^ wim 

that of, part (a). 



2. a) The block diagram of a servomechanism is shown in figure below. 
Determine Lhe value of system gain K and tachometer gain K y so that the 
maximum overshoot to a unit step response is 40 percent and peak lime is 0.8 
second. 




I * K*a 



DM 



C(s) 



b) Consider a unity feedback system having art open- loop transfer function : 



G(J(o) = 

!&{i + _/0.2a?)(! + jQ r 5at) 

Hy the use of Nyquist stability criterion on the direct polar plot, determine: 

(i) The gain .margin "GM” and phase margin n PM" for K=i. 

(ii) : he open- loop gain for a gain margin of 20 db, 

(Eli) The open -loop gain for a phase margin of 45° . 

3. Draw a rough sketch for the root locus plot of a unity feedback system with an 
open- loop transfer function: 



K __ 

s(s + 2) (s’ - 5) 



a) tend the range for values of K for which Lhe system has damped oscillatory 
response. 

b) W hat is the greatest value of K which can be used before continuous 
oscillations occur. 

c) De tc rm \ n e th c freq u en cy of coil linu o lls osc illations. 

d) Find the value of K so that the dominant pair of/coniplex poles of the system 
has a d am p i n g r ati o of 0 . 5 . 



4. Draw Ifode diagrams for the sytem with transfer function : 

C-(.V-) = . r-2) 

Find the gam margin and phase margi n . 

5. The figure represents a plot for the log magnitude curve of a forward transfer 
function <*,.) of a unity feedback system (the drawing is not to scale): 

i) Find the system transfer function G(s) 

ii) Find the gain margin and phase margin. 

iii) Is the closed loop system stable?. 

iv) If an amplifier of gain K. is added in cascade with the forward transfer 
function found above, find the limiting value of K for a stable operation of 
the system, 



Amplitude in 




6. Confide]' a unity feedback system with an open-loop transfer function of. 



.v(..v 4- l)(i’ [ 4) 

The system is to be compensated according to the following design 
specifications : 

Damping ratio, q = 0,5 . 

Nalura 1 f feq u en cy , to n = 2 rad/sec . 

Design a suitable compensator for this system socb that it achieves the above 
design requirements . 
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Course Hi le. Stochastic Processes Z -11 ms *1 1 ii — - 

Ffcte: 4.2,2010 fFfnrt tenrl V ^ CoUr:iC Co *: CCE-3U7 3-yew 

— A^iowed f rrne: 3 firs No. of p.u ^s: (2 ) 

Ajiswe r a 1 1 the foil o wi n g , q u es ti o n s : ~ = — - 

Question No. 1 

™ " (17 marks) 

(a) If A and B are independent events . prove that A and B° are independent. 

(i,) Let A rtllJ 3 b ~ cv ~ ,rts w if b P (A) =1/3, P(B) = 1/2 and P(A n B >1/4. 

I'lad :i-P(A|B) . ii-P(Bj.A) , ni-P(Au B) , iv- P(A c iB < =) , v- 
ic) II X be a continuous random variable with the probability 
I (x) -- x .'4 0 x x < 4 , and aero elsewhere 

lend the cumulative distribution function, mean, variance, and standard deviation of X . 
(ii)C.aven a and b are constants , find with prove i - E(a) ^ ? ii - Var(aX + b) = v 
vvl|ert ‘ X is a continuous random variable. 

Que stion No , 2 

(17 marks) 

(“) Three lighl b,libS *** dlosen at ra * d£ ™ from 20 bulbs of which 5 are defective. Find die 
probability that. ; ,- exactly one is defective, a- none is defective. 



13 ■' 4L least one is defee tm 



iv- at most one is defective. 



i b) Let X be a continuous random variable with distribution 

x •• 4 -r k if 0< x < 4 and f(x) equals zero elsewhere, 
Sketch the graph of 1 (x) and thus i- Evaluate k ii- Find P(1 < X 



2) 



(C) A Pa ‘ ° ffair dite is T * X ^igns to the sum of dices numbers. Calculate the 

mean ' v 4riainie and standard deviation of X. 



:di Let X be a random variable with the binomial distribution b(km.p), 
Prove that E(X) - np. 



Questi on No. 3 



(13 marks) 



(a) A fair die is tossed. Let X denotes twice the number appearing, and let Y denote 1 or 4 

according as an odd or an even number appears. Find the probability, expectation ■ 

ana standard deviation of: 

XX i;- Y i] X y Y iv~ XY 



:e 



J 
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(b) A coin weighted so that P(H) - 1/3 * nd pm ._ 9 ,. . 7 ”" 

Kndt , , . to) - 2/3 is tossed until a head or fou r tails 0 ,. ( ur 

lv CX ^ 1 Eed Timber of tosses of the coin 

W th<! ^ Cled ™-»er of boys in f a mi,y w t th 8 . 

10 ,)e ‘ luaily probable. What is the probability that tb ‘ ” ‘ H iUm “ 18 ^ ' * 
does occur? ‘ J l!dt rhe «P e «ed number of bo 

(J) U ‘ X ** 3 r;m ' ] ° ln Varia ^ "*>' binomial distribution b(k,i.p). 

Prove ihat.E(X) -- .ip. 



QuGStbll No- 4 



(18 marks) 



M .!» «P«M numbsr o,' W , . f„ lly wkl , oHk , m 

*■* «- - *■ »**> - - — »c; 

w ZZT, TT T ””“ f '“” cd ty " ” , ” y - — x -«« 

d , , ’ ; f ' eS ;md Ela,ltWd dCvimi011 °- 02 inches. A bolt is considered 

:; ttW ! T 7 BtCr " 5 °- 2 ° ™ h “ - -hes. Find the percent of defect 

bo. is manufactured by the company. 

« S W , gl „ , m M „ u „ di 

,„1 toMdd 20 1,5 

! !,,d ::ie number o f students with heights: 

> I*** than or equal U) 130 ^ntememvs, n - between 150 and 160 cymometers 

in- between 1 70 and 1 SO centcmetem iv „ , . ’ 

1 i- greater than or equal to 200 certtemctejs. 



■ X J -ill! 




Best wishes 



S*f. s&t 4 ped S*ttcm 
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^i^Ji 4 j1£ 



ujU^Li /.p jjJi i ■ 4iij.sJ | 



♦■ 4. *,,^1 -Wt-iha. ,■ _&£, l r i ^,] 



UJ ^ ^ ij J ** a ^ ^ ‘ £«*■ ^ -W^i W *fe jfc ^ J^l ^u . , 

S'^jflj ^-aj3 £a 



^ ^ Uj ' U ^ v* W-3 ^S Vu~* 4-5U# ^ ^,1 ju* „*U -V 

^■jSfi jyiiJij Jj 3 L j^.ijji 

^ ff ' Uj f» ;^ J *.•••• ^ ^ i . . . . ^ ana ^u , r 

H ^C - STvi‘ J £* f^' ^ ^ ^ ^ (u 5 "* 1 ) V«« M, . a*. 

^ ^ ■ JiU > 1 t - 4 *** «r* J^<Wi -ifiujsu lua# .. 

uaH I * + -^ LJ| ; ^l ^4 j 4ji Sit^! 

e ,M ^ ' 1 * U “ ^ 1JEL ^ J1 -MH fUa* «u?u if.fi-.Jl J*J» 

■£f u>^ 4 jL^ swi 4iiss 

£ Af.j la u ,,< a „ l5 „ - , Uj j*U _£ 

^ ^ ^ ^ ' • ■ ' ^ ^yi il.,1 

■ J * JJ A ' * ' Jt ^ J| J ‘ Sh-i v . . . i!L«!i iiss iij_ 5 

f ^' J ^ **» ^ ^ VU-» *^1! -uB ^ , 

^ Mb c^i a- frWi J 6^ *3, taw, ^ 5 iff tr " ' 

tl*« 

oijbiSi < “ v * ui ' ‘»«- a f ,j4 H * 4* j-# VN **a- (KU* oijU du .1 

■'4^ J^J J-’i^jU £>tf| , Ja.JjiJj j\ 
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A ” ibe Option* Time showed : 3 hour,. 

gu Miou 1 (22 Marks} 

(TT What is relational algebra? r>tsr,i«e mv. , ■ : 

Cb) show, through an uL^^^^T^r t0rS ' ■ 

using renaming, equi-joining. and projection ‘ J ° m ^ 60 Slmulated 

(c) Consider a relation EMPLOYEES given as : 



HegNum 


JL7 

f Name 


J-Age 

, 34 


^SaJary 

40~1 


201 


Mona Hamdy 


203 

204 


j MonaFawzv f 

Amr K haTS t •'to 


1 

r 35 j 


L 205 


Eiab Zohdy 


44 


61 j 

38 i 


P 310 

r - ■ — — — 


Mcdhat Aly 


49 




60 ■ 


331 


Samir El-KhouJv 


50 = 


60 


[ . 352 1 


Ihab Zohdy 


44 I 


70 


.. 40 J 


Saniir Nassar 


34 


70 


475 


MonaHamdy 


50 


65 



' ^l,l.i.,ulv omtiry gt 

kjD'ptian pounds. Show that : 



1 > CT A S e > ^0 A Sahiy < m (EM.PLG YEE$) 

O' A^^O (0 Salary <60 (EMPLOYEES)) 

ii) o. - 0 w t^LOYEES) n 0^.^ (EMPLOYEES) 

* -- L w a ™i (SaJa^ < 60) (EMPLOYEES) ' 

--V Azov, (EMPLOYEES) - o Sa , aty <60 (EMPLOYEES) 

gga aian 2 (22 

Consider the relation EMPLOYEES n f rw,. 1 , , 

SUPERVISORS given as : b 1 ^ ’ part < c )’ and a relation 



SUPERVISORS 



Head 


Eh^pluyee i 


r 310 


201 


310 


203 


310 

p331 


204 

205 


P40l 

'401 


310 

33 1 1 


r 475 


352 [ 



Determine the final result of 
ol tile intermediate steps ; 



eaoii of the following expressions, indicating 



die results 



2 



(a) TT Name, Asc ( O s*hLry * 40 (EMPLOYEES)) 

(3)TT Head (SUPERVISORS ^^FlnpJqjree - RegNum (O Salary > -10 (EMPLOYEES))) 

<0 lr t><“; 'IT Cp R ^S? mSSf v n!mt> s^r^JT RejN “ m ' Na “' **“■ (EMPLOYEES) 

(EMPLOYEES)))) " = 

Question 3 (23 Marks \ 

Consider the two relations EMPLOYEES and SUPERVISORS of Ques 2 Write a 
queries" § and determine the final result for eaeh of foe following 

W red 3 wi ( ^Pr S - eanling “Y tllan thcir >'“peetive supervisors, indicating 
(b) Find the -esisfrit' 61 *’ IWm if S ’ alld , $a * ar ‘ es 0:1 !,le ern pl°yees and supervisors, 

™ “Jassss- “ m “ ° ,fc —*» — 
w s " p °™” s wh ~ 

Question 4 (23 Marks) 

(a) A‘hat does the acronym SQL stand for ? 
lb) Discuss foui' of the elementary-domain families provided by SQL 
fo) Consider the relation EMPLOYEES of Ques.l, partfe) Write SOL 
instructions tor the following queries, indicating the final result in eaeh case : 

Find die names of the employees whose age exceeds 45 '.ears, 

2“ „ thC Y 1Stra, y 1! »™bnrs and salaries of the employees whose age is 
less than 45 years, Rename the attribute Salary as Income. 

ind tiie registration numbers and names of the employees whose age 
exceeds 45 years and whose salary is less than 40 thousand 
Find the registration numbers and names of the employees whose age 
45 years or Miose salary- is [ess than 40 thousand 

the Las! letter™ 311011 E ° ^ emp,oyees whose names ^ve a ' y ' as 



i) 

ii) 

iii) 

iv) 
V) 
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